Down-regulation of HTR1A-modulated ACC activation contributes to stress-induced visceral hyperalgesia in rats.
Long-term stress was suggested to cause visceral hypersensitivity and promote functional gastrointestinal disorders (FGIDs). Some brain regions such as the anterior cingulate cortex (ACC) may play an important role for generating visceral hypersensitivity; however, its molecular mechanisms are not clear. This study aimed to explore the role of 5-HT1A receptors (HTR1As) in activating ACC and corresponding mechanism, in stress-induced visceral hyperalgesia rats. The VH rat model was established by chronic water avoidance stress (WAS), and the visceral sensitivity was measured by electromyogram. Rat's anxiety-like behaviors were evaluated by the open field test (OFT) and elevated plus maze (EPM). To overexpress or down-regulate HTR1A expression, HTR1A-specific lentivirus expressing the green fluorescent protein was administered into the ACC. Protein expression levels were observed by Western blot. The protein expression of HTR1A in bilateral ACC in WAS group was significantly lower than that in normal control (NC) and Sham-WAS groups, while the levels of c-fos in the ACC of WAS rats were significantly higher. Down-regulation of HTR1As could induce VH in control rats with the increased expression of c-fos, p-ERK, and p-Akt in ACC, while up-regulation of HTR1As in the ACC could partly inhibit ACC sensitization and stress-induced visceral hyperalgesia. Down-regulation of HTR1As modulates ACC activation probably through activating ERK and Akt pathways, thus contributes to the formation of stress-induced visceral hyperalgesia.